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WHATIS CLAIMED IS: 


(b) 


(a) 


1. 


A vector construct comprising: 

a first transcriptional regulatory sequence operably linked to a first 
unpaired splice donor sequence; 

a second transcriptional regulatory sequence operably linked to a 


second unpaired splice donor sequence; and 
(c) a linearization site. 

2. The vector construct of claimjf ivherein said linearization site is 
located between said first unpaired splice donor site and said second 
transcriptional regulatory sequence. 

3. The vector construct of claim I, wherein when said vector 
integrates into the genome of a host cell, said first transcriptional regulatory 
sequence is in an inverted orientation relative to the orientation of said second 
transcriptional regulatory sequence. 



4. The vector of cl&im 1 , wherein said vector has been rendered linear 



(a) 
(b) 
(o) 
(d) 


5. 


A vector construct comprising, in sequential order: 
a transcriptional regulatory sequence; 
an unpaired splice donor site; 
a rare cutting restriction site; and 
a linearization site. 


6. 


(a) 
(b) 
(c) 


A vector construct comprising, in sequential order: 
a iranscriptio lal regulatory sequence; 

a vector-encoded exon comprising a rare cutting restriction site; 
an unpaired jplicc-donor site; and 


-156- 


(d) a linearization site. 

7. A vector constrict comprising, in sequential order: 

(a) a transcriptionaljregulatory sequence; 

(b) a vector-encoded exon comprising a first rare cutting restriction 

site; 

(c) an unpaired splice-donor site; 

(d) a second rare cutting restriction site; and 

(e) a linearization site. 

8 A vector construct comprising: 

(a) a first transcriptional regulatory sequence operably linked to a 
selectable marker lacking a poiyadenylation signal; and 

(b ) asecondtranscriptton^regulato 
exon-splice donor site compTexT" 

where, said first transcriptional regulatory sequence i, in the same orientation in 
said vector construct isaid second transanal regulatory sequence. 

9 A vector construct comprising a transcriptional regulatory 
sequence operably linked to a selectable marker lack.ng a polyadenylauon signal, 
and further comprising an unpaired splice donor site. 

10 A vector construct comprising a first transcriptional regulatory 
sequenceoperably linked to a selectable marker lacking a poiyadenylation sign.1, 
and further comprising a second transcriptional regulatory sequence operably 
linked to an unpaired splice donor site. 

! ! The vector construct of any one of claims 1,8, or 10, wherein said 
first transcriptional .egulat^y sequence or sa.d second transcriptional ^^^^ 
sequence is a promoter. 
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1 2. The vector construct of clai/n 1 1 , wherein said promoter is selected 
from the group consisting of a CMV immediate early gene promoter, an SV40 T 
antigen promoter, a tetracycline-inducibfe promoter, and a P-actin promoter. 


1 3 . The vector construct 
transcriptional regulatory sequence is a 


ofiny 


one of claims 5-7 or 9, wherein said 
promoter. 


1 4 . The vector construct of dlaim 1 3 , wherein said promoter is selected 
from the group consisting of a CMV immediate early gene promoter, an S V40 T 
antigen promoter, a tetracycline-inducible promoter, and a P-actin promoter. 

15. The vector construct /of any one of claims 8-10, vtfierein said 
selectable marker is selected from the group consisting of a neomycin gene, a 
hypoxanthine phosphribosyl transferase gene, a puromycin gene, a dihydrooratasc 
gene, a glutamine synthetase gene, /a histidine D gene, a carbamyl phosphate 
synthase gene, a dihydrofolate reductas/gen e, a multidru g resistance 1 gene, an 
aspartate transcarbamylase'gene, a xanthine-guanine phosphoribosyl transferase 
gene, an adenosine deaminase gefie, and a thymidine kinase gene. 


16. A vector construct comprising: 
(a) a positive selectable marker; 
. (b) a negative selectable marker; and 

(c) an unpaired splice donor site, 

I 

wherein said positive and negative:selectable markers and said splice donor site are 
oriented in said vector construct in an orientation that results in expression of said 
positive selectable marker in active form, and either non-expression of said 
negative selectable marker or expression of said negative selectable marker in 
inactive form, when said vector construct is integrated into the genome of a 
eukaryotic host cell in such a Way that an endogenous gene in said genome is 
activated. 


\ 
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17 Thev^torcousBuctofd.™ ,6, wherein s*d posit™ selection 
matter and said negative se,ecuo„ mart* bo* la* a polyadenylatior. s.gn.1. 

18 The vector construct of claim 16, wherein said positive selection 
^erisselec^ftontu^egroupcor^of.Lornyci.Se-.anypo^ne 

phosphnbosy. uansfer.se gene, a puromyein U . dihydroor-se gen, 
'J*, gene, a «dnre D gen ... carbarnyi phosphate syn^se 

L^oamyiasegene, .xanthine-guanine phofphoribosy, transferase, and 

an adenosine deaminase gene. j 

tn,rt nf claim'l6 wherein said negative selection 
19 The vector construct ol ciaim ; i u, w 

«^ is seiected fc. -he group conast* of a hypoxanthine phosphrihosy, 
transferase gene, , Uridine kinase gene, f Wa diphtheria tox.n gene 

„. Aeu^otici.ostc.UcorhUng.hevcc.orcons^of.nyone 

of claims 1,5-10, or 16. 

21 . TKeenic.ryotichostceujfcla.^O.where.ns.idcer.sananim,, 

cell. 

• u trA of claim 21 .wherein said animal cell is 
oo The eukaryotic host cell ol ciauu , 

ceu , a „ M „e 1 ,dcen,»na ra phibianc, 1 irep.ihanceU,and. fo hce,l. 

B . Thee„^ot i chos,ce.\ofdai m2 .,wh«reins,dan ta a,ce,lisa 
mammalian cell. 


24. The eukaryotic host cell 
is a human cell. 


of claim 23, wherein said mammalian cell 


\ 
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25. The eukaryotic host cell of claim 20, wherein said cell is a plant 
cell. ; 


26. The eukaryotic host cell of claim 20, wherein said cell is a fungal 

cell. 


;,deUoi 


27. The eukaryotic host .dell of claim 26, wherein said fungal cell is a 
yeast cell. [ 


28. The eukaryotic host celliof claim 2 1 , wherein said cell is an isolated 

cell. 

29. The eukaryotic host ce|l of claim 2 1 , wherein said vector construct 
is integrated into the genome of said host cell. 

30. A primer molecule comprising a PCR-amplifiable sequence and a 
degenerate 3' terminus, wherein said primer molecule has the structure: 

5'-(dT) a -X-N b -TTTATT-3', 
wherein a is a whole number from 1 to 100, X is a PCR-amplifiable sequence 
consisting of a nucleic acid sequence of about 10-20 nucleotides in length, N is 
any nucleotide, and b is a whole number from 0 to 6. 

3 1 . The primer molecule of claim 30, wherein said PCR-amplifiable 
sequence comprises one or more restriction sites. 

32. The primer molecule of claim 30, wherein a is a whole number 
from 10 to 30. 

33 . The primer molecule of claim 30, wherein said primer molecule 
comprises one o. more hapten molecules conjugated lo one or more bases of s;»id 
primer molecule. 
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34. The primer molecule of claim 33, wherein said hapten molecules 
are selected from the group consisting of biotin, digoxigenin, an antibody, an 
enzyme, ^polysaccharide, apotransferrin, ferrotransferrin, insulin, a cytokine an 
extracellular matrix protein, an integrin, ankyrin, C3bi, fibrinogen, spectrin, a 
5 cytokine receptor, an insulin receptor, a transferrin receptor, polymyxin B, 

endotoxm-neutralizing protein (ENP), an enzyme-specific substrate, protein A, 
protein G, a cell-surface Fc receptor, an antibody-specific antigen, an antibody- 
specific peptide, avidin, and streptavidin. 

35. The primer molecule of claim 33, wherein said hapten molecule is 

f3 io biotin. 

i ft 

It 36. A method for first strand cdNA synthesis comprising: 

£ , (a) annealing a primer of clairA 30 to an RNA template molecule to 

'J form an primer-RNA complex; and 

;L (b) treating sa id primer-RNA complex with reverse transcriptase and 

oneormoredeoxynucjeosidemoleculesunderconditionsfavoring 

the reverse transcription of said primer-RNA complex to 
synthesize a first strahd cDNA. 

37. A method for isolat/ng anactiyated gene from a host cell genome, 
comprising: ^ 


15 


25 


20 00 


introduciW 'a^ictor comprising a transcriptional regulatory 
sequence, a vectir-encoded exon, an unpaired splice donor site, 
and a vector-enioded intron into a host cell; 

(b) allowing said victor to integrate into the genome of said host cell 
by non-homolLous recombination, under conditions such that 
said vector activates an endogenous gene in said genome; 

(c) isolating RN|t from said host cell; 

(d) synthesizing/first strand cDNA by reverse transcription of said 

isolated RNA; 
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(e) annealing a primer specific for said vector-encoded exon to said 
first strand cDNA to create a primer-first strand cDNA complex; 
and I 

(f) contacting said primer-first strand cDNA complex with a DNA 
5 polymerase under conditions favoring the production of a second 

strand cDNA product substantially complementary to said first 
strand cDNA. j 

38. A method for isolating an activated gene from a host cell genome, 
comprising: I 
10 (a) introducing a vector comprising a transcriptional regulatory 

sequence, a vector-encoded/ exon, an unpaired splice donor site, 
and a vector-encoded 'introj| into a plurality of host cells; 
; (b) allowing said vector to^n/egrate into the genomes of said host 

cells by non-homologous /recombination, under conditions such 
15 that said vector activates- an endogenous gene in said genomes; 

(c) cultivating said host cette under conditions favoring the production 
of a plurality of individual clones from said host cells, wherein 
each of said individual clones in said plurality of clones contains 
said vector integrated into a unique site in said host cell genome; 
20 (d) isolating RNA from said plurality of clones; 

(e) synthesizing first strand cDNA by reverse transcription of said 
isolated RNA; 

(f) annealing a first'primer specific for said vector-encoded exon to 
said first strand cDNA to create a primer-first strand cDNA 

25 complex; and/ 

(g) contacting said primer-first strand cDNA complex with a DNA 
polymerase/under conditions favoring the production of a second 
strand cDNA product substantially complementary to said first 
strand cDNA. 
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39. The method of claim 37, further comprising treating said second 
strand cDNA product with a restriction enzyme that cleaves at a restriction site 
located on said vector-encoded exon. 


40. The method of clairn 38, fjirther comprising treating said second 
strand cDNA product with a restriction (Lyme that cleaves at a restriction site 


located on said vector-encoded exon. j 


4 1 The method of claim 37, further comprising treating said second 

/ 

strand cDNA product with a restriction enzyme that cleaves at a restriction site 
located on said vector-encoded intror) downstream of said unpaired splice donor 


site. 


A 


42. The method of daiA, further comprising treating said second 
strand cDNA product wi/h a jestriLn enzyme that cleaves at a restriction site 
located on said vector-encoded in Jon downstream of said unpaired splice donor 


site. 


43 The method of claim 37, further comprising amplifying said second 
strand cDNA product using a second primer specific for said vector-encoded exon 
and a third primer specific for said first primer. 

44. Themethodofclaim38, further comprising amplifying said second 
strand cDNA product using a second primer specific for said vector-encoded exon 
and a third primer specific foresaid first primer. 


45. An isolated g^ne 
claims 37-44. 


produced according to the method of any one of 


A host cell comprising the isolated gene of claim 
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J 
I 

/ 

47. A vector comprising the isolated gene of claim 45. 

48 The vector of claim 47, wherein said vector is an expression vector. 

49. A method of producing a polypeptide, comprising: 

(a) introducing the vector of claim 47 into a host cell; and 

(b) culturing said host cell undfer conditions favoring the expression by 
said host cell of a polypeptide encoded by said isolated gene. 

50. The method of claim /49, further comprising isolating said 
polypeptide. 


claim 50. 


51. A polypeptide produ^fed according to the method of claim 49 or 

/ /, - 

/ / 


52. A method of prbdudng a polypeptide, comprising: 

(a) introducing into a host cell a vector comprising a transcriptional 
regulatory sequence operably linked to an exonic region followed 
by an unpaired splice donor site, under conditions favoring the 
integration of said vector into the genome of said host cell and 
resulting in the activation of an endogenous gene in said genome; 
and 

(b) culturing said host cell under conditions favoring the expression by 

said host cell of .a polypeptide at least partially encoded by said 

I 

exonic region, j 

wherein said exon contains a translational start site positioned at position -3, or 
at an increment of 3 bases upstream therefrom, from the S'-most base of said splice 
donor site. 
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53 . A method of producing a polypeptide, comprising: 

(a) introducing into a host cell i vector comprising a transcriptional 
regulatory sequence operably linked to an exonic region followed 
by ah unpaired splice donJr site, under conditions favoring the 
integration of said vector into the genome of said host cell and 
resulting in the activation of an endogenous gene in said genome; 
and 

(b) culturing said host ceil under conditions favoring the expression by 
said host cell of a polypeptide at least partially encoded by said 
exonic region, / 

wherein said exon contains a translation^ start site positioned at position -2, or 
at an increment of 3 bases upstream^tWefrom, from the 5*-most base of said splice 
donor site. / / „ — — 

54. A method of producing a polypeptide, comprising: 

(a) introducing into a host cell a vector comprising a transcriptional 
regulatory sequehce operably linked to an exonic region followed 
by an unpaired Splice donor site, under conditions favoring the 
inlcjualion of said vector into the genome of said host cell and 
resulting in the activation of an endogenous gene in said genome; 
and 

(b) culturing said host cell under conditions favoring the expression by 

said host eel/ of a polypeptide at least partially encoded by said 

/ 

exonic regiqfn, 

wherein said exon containi a translational start site positioned at position -1, or 
at an increment of 3 bases Upstream therefrom, from the 5'-most base of said splice 
donor site. 

55. The metjiod of any one of claims 52-54, further comprising 
isolating said polypeptide. 


-165- 


56. A polypeptide producedjby any one of claims -52-54 


57. A polypeptide produced by the method of claim 55 


